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ABSTRACT 

This paper provides the current rationale and historical 
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interpretations attached to this term. It then provides a comparative 
analysis of these sets of publications that are seen as providing national 
standards for the American Association for the Advancement of Science (AAAS) 
and the National Research Council (NRC) . Next, the role of assessment in 
setting standards is discussed, in particular the science frameworks used by 
the National Assessment of Educational Progress (NAEP) and the Third 
International Mathematics and Science Study (TIMSS), the work of the New 
Standards Project (NSP) , and the expectations built into rigorous university 
entrance exams as represented by advance placement examinations. The paper 
also addresses the current status of state science curriculum frameworks, 
including commonalities and variations among them. It concludes with a brief 
discussion of standards and framework documents, nationally and state 
developed, as policy levers for reforming science education in elementary and 
secondary school. (Author/KHR) 
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Abstract 



After providing the current rationale and historical background for educational standards, the 
paper discusses various meanings and interpretations attached to this term. It then provides a 
comparative analysis of three sets of publications that are seen as providing national standards 
for science education, developed by the National Science Teachers Association, the American 
Association for the Advancement of Science, and the National Research Council. Next, the 
role of assessment in setting standards is discussed, in particular, the science frameworks used by 
the National Assessment of Educational Progress and the Third International Mathematics and 
Science Study, the work of the New Standards Project, and the expectations built into rigorous 
university entrance exams, as represented by the Advanced Placement examinations. The paper 
also addresses the current status of state science curriculum frameworks, including 
commonalities and variations among them. It concludes with a brief discussion of standards and 
framework documents, whether nationally or state developed, as policy levers for reforming 
science education in elementary and secondary school. 



This paper addresses the development, content, and potential for implementation of nationally 
developed science education standards, including their adoption and effects at the state level. 
Specifically, the focus will be on: 

the National Science Education Standards published in early 1996 by the National 
Research Council (NRC), 

the two landmark documents — Science for All Americans (SFAA) and Benchmarks for 
Science Literacy — published by the American Association for the Advancement of 
Science’s (AAAS) Project 2061 in 1989 and 1993, 

The Content Core document published by the National Science Teachers Association's 
(NSTA, 1992) Scope, Sequence, and Coordination (SS&C) Project, and 
the performance assessment materials developed by the New Standards Project (NCEE, 
1995 a, b, c). 

I will also touch on such other standards-related activities as the National Assessment of 
Educational Progress (NAEP), the Third International Mathematics and Science Study (TIMSS), 
an analysis of university entrance examinations in science given in other countries and the U.S., 
and the status of state curriculum guidelines in science. Before taking up these topics, however, it 
is necessary to set the creation of science education standards in the wider context of the last 
decade's education reform and policy. 

Why Science Education Standards? 

The drive for education standards appears to have several roots, among them current educational 
goals in the face of a changing student body, current conceptions of reform that emphasize 
systemic approaches and accountability mechanisms, and the fortuitous appearance of the 
Curriculum and Evaluation Standards for School Mathematics developed by the National 
Council of Teachers of Mathematics (NCTM, 1989), which provided a much-needed existence 
proof that the creation of national standards was possible in the U.S. 

Changed Goals 

The emphasis in current reform efforts in science (and mathematics) education is on science 
(mathematics) for all, as exemplified by the titles of key reform publications: AAAS's Science 
for All Americans and Benchmarks for Science Literacy; the NRC's (1989) Everybody Counts , 
associated with the mathematics standards developed by NCTM; the "Call to Action" section of 
NRC's National Science Education Standards, which proclaims the purpose of that document to 
be making scientific literacy for all a reality; and the implementation of SS&C, which has as its 
motto (at least in California): Every student, Every science, Every year. This is considerably 
different from the impetus for the 1960s reforms, occasioned by the launching of Sputnik by the 
USSR in October 1957, which appeared to pose a technological and military challenge to the 
U.S. The response then was the expansion of a scientific cadre capable of overcoming and 
surpassing the Russian achievement, hence the emphasis on providing up-to-date curricula and 
well-trained teachers in order to ready a greater number of students for majoring in the sciences 
and entering scientific careers (Raizen, 1991). 
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The current more inclusive goal responds to the perceived need for (a) the U.S. to remain 
competitive in the world economy, which is seen as requiring a workforce in which everyone — 
not just Ph.D. scientists — is adequately educated in science and mathematics; (b) the average 
citizen to understand enough science to deal in an informed way with individual, family, and 
community decisions (e.g., concerning health or environmental issues); and (c) ensuring access 
to scientific careers for all students so motivated, no matter their gender, ethnicity, or 
socioeconomic status. 

The goal of scientific literacy for all will not be easy to achieve. Although this view is not 
unanimous (see, for example, Bracey, 1993), today's U.S. students generally are perceived to be 
doing poorly in international assessments that compare their mathematics and science 
achievement to those of students in other industrialized nations (EEA, 1988; Lapointe, Mead, & 
Phillips, 1989, 1992), or even to earlier student achievement within the U.S. (Mullis, Dossey, 
Foertsch, Jones, & Gentile, 1991). 

Moreover, the composition of the student body is changing — increasing in just those population 
groups that have not fared well under traditional science education methods. In California, for 
example, minority students constituted 27% of the 1970 school population. By 1980 the 
proportion of minority students had risen to 42%, and by 2000, minorities in California public 
schools are expected to surpass Anglos, comprising 52% of the school population (Catlin, 1986). 
While California may be setting the pace, the rest of the nation is not far behind. The percentage 
of Black and Hispanic students enrolled in grades 1-12 in central city public schools increased 
from 42% to 52% during the two decades between 1970 and 1989 and from 10.6% to 20% in 
other metropolitan schools (National Center for Education Statistics, 1992). Added to these 
increases of students from minority groups are increases of students whose native language is not 
English: 23% of the 5- to 17-year-olds in California public schools speak a language at home 
other than English; the percentage is nearly the same in suburban jurisdictions adjoining large 
cities (e.g., in Arlington County, Virginia, where 3,700 students out of 17,500 come from non- 
English speaking families). Nationally, between 1980 and 1990, students who spoke a language 
other than English at home increased from 4.5 million to 6.3 million or from 10% to 14% of all 
children (NSF, 1996, p.5). More than 40 different languages were represented, ranging from 
various forms of Spanish and Chinese to Tagalog and Hmong. 

Thus, high standards for all students are seen both as a response to national and personal needs 
and as a way to address equity issues reflected in the low proportion of Blacks, Hispanics, and 
students from impoverished families and communities represented in the scientific and 
technological workforce. 

Reform Strategies 

Two "lessons" from the 1960s reform efforts in science education reinforced the belief in 
nationally developed standards as a critical reform tool. The first lesson concerned the seeming 
ineffectiveness of focusing on specific improvement strategies, for example, teacher institutes, 
curriculum improvement, or student enrichment. Experience over several decades of effort 
indicated the need to build a common vision of what made for good science education and then 
coordinate activities across potential intervention strategies around that vision instead of 
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